Wasatch Front: Ozone Design Values and v
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Source for emissions data: UDAQ Triennial Statewide Emissions Inventories at
Crrone N &&Qg - Hfipsfdeg utsh gowairquaiiysialewade-ernissions-gisenionesiiiennialshdfevids
Wasatch Front emissions data includes Area, Mobile (on- and non-road), and Point
+ | inear é Emiznsion %, Thousand Ton %} sources for Salt Lake, Davis, Toole, Utah, and Weber Counties, and excludes biogenic,
wildffire, and VOC Refuel (which was only included in the 2017 inventory) emissions.

> 3-Year Design Value {(End Year)

Emissions, Thousand Tons
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e Use EPA’s 2016 national modeling platform (MP) for CMAQ & CAMXx
e Several MP versions: "Beta”, "Beta Prime”, "V1” (related to North American emission updates)

e In early 2019, EPA conducted a model performance evaluation for Beta CMAQ & CAMx

e Address 2 key elements in EPA’s draft §179B guidance

¢ Model-scaled Design Values (DVs) according to EPA’s SIP modeling guidance
e Based on EPA’s 2019 run of Beta CMAQ for BASE and ZROW scenarios
¢ Reviewed EPA's CMAQ model performance evaluation at Wasatch monitoring sites
e (Ozone Source Apportionment (OSAT) modeling
= PBased on Ramboll's 2020 run of VI CAMx BASE scenario
»  Conducted CAMx model performance evaluation at Wasatch monitoring sites

» Tracked three source regions (Intermational, US and Utah) and two sectors (anthropogenic, natural)

\ ANME
 RAMBOLL ;
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e (Consistent under prediction, performance slightly degrades on days >60 ppb

e [s systematic under prediction an issue?
e May affect relative contribution from international transport in DV scaling

e Evidence points to lack of local ozone production

» International contribution in DV scaling may be over estimated, but by <2 ppb
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» DV scaling results June-September Average OSAT

® Bountiful Viewmont Morth Prove
@ | # Mon-US anthropogenic e :
e Absolute modeled IAE contributions 2,
e Bountiful has highest DV (78 ppb 2016-2018) 0
¢ Needs largest IAE contribution: 7.1 ppb (RRF = 0.9090) ;
o CMAQ & CAMx IAE contribution range: 6.7 - 9.9 ppb i )
oAvnd
 RAMBOLL :

ED_005908_00000254-00005






7
[
- s £
B s Q O
7 g
o Y w© <
o c ©
o LI T) >
(3" - - > LS O
2% = O = ; ()
L S m < ! » O
oy W “o9 > = QX
s o | z O T N
Py g U . 5 7 h g Q ﬂ
v O S S ) =
\&\\m\\\\ &h e . R e e o il
= S cggomd g3 oW
(o s [
= 3, g & LB & g Y
i a SR
s BV« £ O 8 & =¢ m
= Sttt Y T g =9 UL
o o= Q) e e §,
W - O w £ 2 O 28
’ Srecoer” = = et
g o o
i o o« T3 8> wgp
p 7 b = T~ ) e .
Y 2 = = oy U 0o
i () ; v o i Reed \\
. - e~ \ o © = D=
% e 2 o 3 ol
- O g 2 o=z @07 T 2
» O - W e =
= : =
M\\M\& = 2 e O @ e e N @ o U A WW\\\MA
AW e ™ = P I W\\\v\\m
R [ k%
2’ ® ® ® ® o

ED_005908_00000254-00007



n i
& 5 w
= Ly e 2
S ek
8 i M =
RIS
R
B
m @
gL
38
g
= O
L L2
o) 3 W
0 LY o B
B ~ g8
\\\\\& goos s R
- £ ; a@ Ewm 5 .
o > 0
7 Y
A o
e £F 3
b e .
© EES
g = TUE
i - SR
) - o =
o © Y n Cod
L = M =
2 =T
777 & B2
S mw 95
s . £ e
P ol W
o GRE
L ¥ < £
. = £3 e
s v & @ ER
e = ) * - & .
m\\&\\@ 53 [ w wm. M &
o s & TR O
& @ E A E Y85
7, o> o gEkE
\\\%\&\ = = 9 @ & m o.m
L = < 0O 0 09z
§ ¥ ¥ QL
FEY
[ )
— e A
'y ey
@ < 3
o & Y T
P
o = > ¢ 3 £ 4
g 0 oo o= B w 2 g
o an o £ £ g w0
B o B
) L O
IS T 5 & £
i g 5 3
v W Q. c a &
- - o =
4 o = = R
08 sy
o S A e v £ 9
e o R o 0O
o el g s By
¢ JEE 38 832, S
o g
w\\\\\&\k 3 W,. A N.Mu an &
Wiy n =Y U
s ™A = n O > HE
%.Wx\ [ S ﬂh sﬁ Hﬂu  sveem
B o - O = 8
Yt W e S D0 ge
% % —
p e ') J ]
w Q= o Ta B O ¥T
i N Y D s O Yo
7 S i) g =X =
L o a3y 1 0w L = 99 i
24 & e 5 O S5 |
. = C o g o> = LJ .
- o v L 8o 2 o5 o \\\\m\\\w
% 4, LI G e X
1 < & U« U Ww, S =& m\\\m
P \\\\W &uﬁ\\\w wtiu \\\\&w i
v D e ) B ® @ ® # N\M w\\\\\w
i, Yy 0y \\\\\\M\\
- \n LI S W | e \\M&“
. @ @ ® v

ED_005908_00000254-00008



i
w
i
w

Z,

]

Yt

77

i

|
G
z

#
7

"%

e
S

\\;\\‘* R

G
N\\\&
]

Y
B,

%
§\\

;

N\\\\&
P
R

T

%

Z
o
#

iy
e
s

%

i
o
E

%

sy
Syl

S

¢ Develop ZROW model-scaled DVs for each site in the Wasatch Front area

¢ Scale local DVs by average relative model changes over high modeled ozone days {(>60 ppb)

e Allows use of year-specific modeling (2016) to apply to range of recent DV vears

e Model-scaled DVs < 70.9 ppb indicate attaining monitors “but for” IAE
e BASE and ZROW MDAS ozone concentrations go into EPA’s Software for the Modeled

|

CBase

Czrow

DVscateda = DVinonitored X(

e (alculates site-specific "relative response factor” (RRF): ratio of average MDAS ozone (ZROW/BASE)
over 10 highest modeled ozone days

e SMAT applies the RRF as a DV scaling factor:

Attainment Test (SMAT)
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County

Average DV”

Modeled RRF
{ZROW/Base)

ZROW DV
{<£70.9 Altains)

Northern Wasatch Front

490110004 Bountiful Davis 74 {.8869
450353006 Hawthorne Salt Lake 76 (.8924
430353013 Herriman Salt Lake 76 (1.8686
430450004 Erda Tooele 73 {.8592
490570002 Ogden Weber 72 0.8811
430571003 Harrisville Weber 72 (.8784
Southern Wasatch Front
490450002 Provo Utah 71 {.8881
430495010 Spanish Fork | Utah 72 (.8905

S SN -,g\\\ \ 5 \ y § e \x\\\ \ \ R &N ey .
Site County Modeled RRF ZROW DV
[t {ZROW /Base) {370.9 Attains)

Northern Wasatch Front

430110004 Bountiful Davis 75 (.8869

480353006 Hawthorne Salt Lake 78 {3,8924

430353013 Herriman Salt Lake 76 0.8686

430450004 Erda Tooele 73 (.8592

480570002 Ogden Weber 73 3,8811

430571003 Harrisville Weber 73 0.8784
Southern Wasatch Front

490450002 Provo Utah 72 (1.8881

430485010 Spanish Fork | Utah 71 0.8505

LSMAT-CE is delivered with DYV data up through 2017, these results are directly from SMAT-CE.
* EPAmodeling guidance recommends scaling the 3-year average DV: in this case, 2013-2015, 2014~

2016, 2015-2017

L Using latest DV available in SMAT-CE; these results are directly from SMAT-CE.

Site

County

D

Modeled RRF
{ZROW/Base)

ZROW DV
{<£70.9 Altains)

Northern Wasatch Front

490110004 Bountiful Davis 78 {.8869 3
450353006 Hawthorne Salt Lake 76 (.8924
430353013 Herriman Salt Lake 77 (1.8686
430450004 Erda Tooele 74 {.8592
490570002 Ogden Weber 75 0.8811
430571003 Harrisville Weber 74 (.8784
Southern Wasatch Front
490450002 Provo Utah N/A {.8881

430495010 Spanish Fork

Utah

72

.8905

N/A

ising latest EPA-official DV, these results apply RRF to 2016-2018 DV outside of SMAT-CE.

//’

/
7

RAMBEdI |
B A \\\\\\Q\\Q@

In every case ZROW results in DV<70 ppb, well

Site County Modeled RRF ZROW DV
[t {ZROW /Base) {370.9 Attains)

Northern Wasatch Front

430110004 Bountiful Davis 77 (.8869 38,3

480353006 Hawthorne Salt Lake 76 {3,8924

430353013 Herriman Salt Lake 75 0.8686

430450004 Erda Tooele 72 (.8592

480570002 Ogden Weber 71 3,8811

430571003 Harrisville Weber 71 0.8784
Southern Wasatch Front

490450002 Provo Utah N/A (1.8881 N/A

430485010 Spanish Fork | Utah 0 0.8505

within attainment

ED_005908_00000254-00010

T ising Iatest EPA-official DV, these results apply RRF to 2017-2018 DV outside of SMAT-CE,

10
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e Consistent under prediction, performance
degrades on days >60 ppb

e Does systematic under prediction affect DV
projection?

e If caused by IAE: IAE contribution too low,
projected DV too high

e Does not seem to be the case (following slides)

e If caused by local production: IAE contribution
slightly too high, projected DV slightly too low

» This seems {0 be the case (following slides)

e [f causes are ~ equivalent: they are mitigated by
RRF

e What about compensating over/under biases?

; S N e

Beta CMAQD (June-August)

MDAZ Ozone Correlation Bias Error
All summer days
Days > 60 ppb 0.34

Benchmark”™ >0.50 <+15% <25%

Vi1 CAMx (June-September)

MDASB Ozone Correlation Bias Error
All summer days 078
Days > 60 ppb 0.42

Benchmark” >(.50 <+ 15% <25%

*Emery, C., Z. Liu, A.G. Russell, M.T. Odman, G. Yarwood, N. Kumar {2016}
Recommendations on statistics and benchmarks to assess photochemical model
parformance, J. Air & Waste Management Association,

fvid
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o /ROW is a “brute force” sensitivity: “how does ozone change when I remove source X?”

e OSAT is an alternative: "what is the ozone contribution of source X in the current chemical
environment?”

e The answers to both questions are equivalent for linear problems

e They differ for non-linear problems like ozone (especially for local sources)

o Helps to establish an envelope of plausible IAE impacts and provides additional weight of evidence
e Run 2016 V1 CAMx BASE with OSAT (June-September)
e Analyze tagged JIAE (BCs + Canada + Mexico)
¢ Also tagged anthropogenic emissions in Utah and rest of US

¢ Also tagged natural emissions (Utah, rest of US, international)

e Process OSAT results same as ZROW, using tagged ozone tracers in RRF calculations

2

20
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Q\\\\ WS S \\ \w S5 w\ S a5 R 8BS R Rl A S N . ¢
Site County § Modeled RRF OSAT DV Site County Modeled RRF OEAT DV
Average DV” {270.9 Attains) [t {370.9 Attains)

Northern Wasatch Front Northern Wasatch Front

430110004 Bountiful Davis 74 0.8346 480110004 Bountiful Davis 75 0.8346

490353006 Hawthorne Salt Lake 76 0.8293 430353006 Hawthorne Salt Lake 78 0.8293

490353013 Herriman Salt Lake 76 0.8224 4380353013 Herriman Salt Lake 76 0.8224

430450004 Erda Tooele 73 0.8375 4590450004 Erda Tooele 73 0.8375

450570002 Ogden Weber 72 0.8297 480570002 Ogden Weber 73 0.8297

480571003 Harrisville Weber 72 0.8432 480571003 Harrisville Weber 73 0.8432
Southern Wasatch Front Southern Wasatch Front

430480002 Provo Utah 71 0.8326 490450002 Provo Utah 72 0.8326

4504595010 Spanish Fork | Utah 72 0.8330 480495010 Spanish Fork | Utah 71 0.8330

LSpIAT-CE is delivered with DV data up through 2017, these results are directly from SMAT-CE.
* EPAmodeling guidance recommends scaling the 3-vear average DV in this case, 2013-2015, 2014~

2016, 2015-2017

Site

County

D

Modeled RRF

OSAT DV
{<£70.9 Altains)

Northern Wasatch Front

430110004 Bountiful Davis 78 0.8346
490353006 Hawthorne Salt Lake 78 0.8293
430353013 Herriman Salt Lake 77 0.8224
430450004 Erda Tooele 74 0.8375
490570002 Ogden Weber 75 0.8297
480571003 Harrisville Weber 74 0.8432
Southern Wasatch Front
430480002 Provo Utah N/A 0.8326
4504595010 Spanish Fork | Utah 72 0.8330

\\\\E B \
 RAMBOLL

//’

7
/

In every case ZROW results in DV<<70 ppb, well

L {Using latest EPA-official DV, these results apply RRF to 2016-2018 DV outside of SMAT-CE.

1 sing Iatest DV available in SMAT-CE; these results are directly from SMAT-CE.

Site

County

Dyt

Modeled RRF

QSAT DV
{<70.9 Attains)

Northern Wasatch Front

480110004 Bountiful Davis 77 0.8346
480353006 Hawthorne Salt Lake 76 0.8293
430353013 Herriman Salt Lake 75 0.8224
4590450004 Erda Tooele 72 0.8375
480570002 Ogden Weber 71 0.8297
480571003 Harrisville Weber 71 0.8432
Southern Wasatch Front
490450002 Provo Utah M/A 0.8326
480495010 Spanish Fork | Utah B 0.8330

1 jsing Iatest EPA-official DV, these results apply RRF to 2017-2018 DV outside of SMAT-CE.

within attainment

21
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in DV scaling may be over estimated, but by <2 ppb

» Beta CMAQ ZROW and V1 CAMx OSAT result in projected
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